Abstract
Introduction

1.
Walnuts are part of the tree nut family. This food family includes hazelnuts (filberts), pistachios, pecans, pine nuts… and walnuts. ((Anonymous (2008) ), (Anonymous (2012) )) Walnuts are a rich source of heart-healthy monounsaturated fats and an excellent source of those hard to find omega-3 fatty acids, walnut seeds are high density source of nutrients, particularly proteins and essential fatty acids. 100 grams of walnuts contain 15.2 gram protein, 65.2 gram fat, and 6.7 gram dietary fiber. The protein in walnuts provides many essential amino acids. Nutrients such as potassium, magnesium, phosphorus, iron, calcium, zinc, copper, vitamins B9, B6, E, A, and other substances have been found in walnuts (Koyuncu et al., 2004) .
Absorbed of This product by domestic market is limited, so access the foreign markets is essential to enhance production. To achieve the global markets while other countries like America, China and Turkey have a long history of exporting the product, without improving quality, reducing cost of production and export infrastructure would not be possible. Walnut exports directly led to an increase in employment in manufacturing and ancillary industries and indirectly led to growth, rural development, poverty reduction and to achieve sustainable development. These days, the government has supported the export of agricultural products. Therefore, economic analysis of the walnut production like cost, technical, economic and allocate efficiency, productivity of factor production and problems of export in third province which has ranks seventh of walnut production in the country is essential.
Iran is ranked fourth in the world after USA, China and Turkey in walnut production (FAO, 2012) . The production of walnuts was about 450000 tons per year in Iran and the harvested land area was 162,025 ha in 2012. Hamadan, Fars and Semnan provinces were the first walnut producer per hectare and provided one of the most desirable and high grade walnut of world (Anonymous, 2012) . Therefore, determination of effective factors on the production of walnuts and estimation of walnut production function in these provinces and the estimate of walnut production could be particularly important in this regard. The objectives of this paper are:
1. To determine the effective factors of production of walnut. 2. To consider the different region of walnut production function for different inputs. Kalirajan and Flinn (1983) estimated technical efficiency of production function in Malaysia. Stochastic frontier production function was used while the parameters of this model estimated maximum likelihood. The result showed that the average of technical efficiency was 75 percent. Mirotchie and Taylor (1993) examined the allocation of resources in cereal production in Ethiopia using Translog production function. The finding concluded that using of fewer workers, new modern machinery and inputs can be more desirable. The result also has been reported Low elasticity of substitution between labor and new inputs. Cumbacaro (1994) examined the efficiency farmers using random sampling in India. Tran slog production function was estimated using maximum likelihood. The results of this study showed that the mean technical efficiency is 46/75 percent. Brays and Robert (1994) have investigated the efficiency of rural farm in East Paraguay. Stochastic frontier production function has been used to determine efficiency of cotton and Sava. Their results showed that with current technology, there is a possibility of increasing profits. They stated the improvement of efficiency as a solution rather than increasing the acreage. Jafarzadeh (1995) estimated wheat production function using annual time series data during 1980 to 1994 in Khorasan. The relevant data of this article was collected through questioner. The result showed that the best consumption of fertilizer were 235 kg in watery cultivation and 335 kg in rainy cultivation. The result also showed that rain has positive effects on productivity of wheat production. Karianpour (1996) has evaluated Tarom rice production function and have considered the effective factors on it in Babolsar using cross-sectional data. The variables were acreage, seeds, labor, fertilizer, poison, water, education and Planting time. Quadratic production function using weight linear square (WLS) were estimated. The results showed that partial elasticity of acreage, labor and seeds were 10, 34, and 4 percent respectively. Rostamiyan (2001) analyzed economical production of Kolza in Mazandaran. The data was collected through questionnaire. Cob-Douglas and transcendental production functions were estimated while Cob-Douglas was selected as the best model. The results showed that increasing of Kolza production up to increasing of acreage and other variables such as poison and fertilizer have effective significant on production of Kolza. Safavi (2005) estimated kiwi production function in mazandaran. Data of this paper was collected through questionnaire using systematic sampling method. Quadratic production function was selected as the best model to analyze the data. The result showed that the fertilizer, labor and acreage were used less than Optimal. Binam and et al (2004) determined the effective factors on technical efficiency of farmers in Cameroon forests and agricultural systems, including groundnut, maize and groundnut -maize using stochastic frontier Cobb -Douglas production function. The variables were acreage, labor, production costs, seeds and tools of production. The total observations of these systems were 450 farmers. The results showed that the average of technical efficiency of the systems were 77, 73 and 75 percent respectively. Oslo the result indicated that education, distance to roads, soil quality and join to agricultural communities and cash were had been affected on technical efficiency of farmers. Alvarez and Arias (2004) studied the relationship between technical efficiency and size of farm in the north of Spain during 1993 to 1998. In this paper production function was used which technical efficiency was used as one of their variables. The finding revealed that the influence of technical efficiency on size of farm depend on fixed inputs, inputs prices and price of variables. The results also indicated that there is positive relationship between farm size and technical efficiency. Noroozi (2011) have considered the optimal Production function and technical efficiency of rice in Kohgiloyeh VA Boyer-Ahmad province. Data required of this study was cross-sectional which was collected through questionnaire and interview with farmers. Cob-Douglas and transcendental production functions were estimated while Cob-Douglas was selected as the best model. The result showed that the technical efficiency of farmers had been 67.01 percent.
Research Methods 2.
The data used in this study are cross-sectional data collected at 2012 (Table 1, Table 2 ). In addition to the data obtained by surveys, previous studies of related organizations such as Food and Agricultural Organization (FAO) and Ministry of Jihad-e-Agriculture of Iran (MAJ) were also utilized during this study. The size of sample of stratifications was determined by Neyman technique. (Zangeneh et al., 2010; Yamane, 1967) The size of 383 orchards was considered as adequate sample size. To achieve the research objectives, the data required for this study were collected through questionnaire by the method of interview. The kind of question in the questioner is open. To ensure the validity of the questionnaire, the experts in this field will be used. To check the validity of the questionnaire, Cornbrash's alpha test was used. In order to analyze the data and to estimate the models EVEIWS software package was used. After collecting the required data to achieve the research objectives, Cob-Douglas and transcendental production functions were estimated. Where Yi is walnut production (in kg per), X1 is Zolonfelo (in liter), X2 is labor (in day), X3 is machinery (in hour), X4 is iron fertilizer (in kg), X5 is water (in hour), X6 is acreage (in hectare), B1 to B13 are estimated parameters and Ui is error term.
General F-test was used to select the best model between the estimated production functions as follow:
Where is determination coefficient of the unconstrained model (larger), is determination coefficient of the constrained model (smaller), M is number of linear constraints, N is observations and K is parameters in the larger model. If the calculated F exceeds from the critical value (Table F and the degrees of freedom), we reject the null hypothesis, otherwise accept the unconstrained model.
Analysis Result 3.
Selection of the suitable model:
Different production functions were estimated to analyze the walnut production in Hamadan, Fars and Semnan provinces which Cob-Douglas and transcendental production functions were selected between them. Other functions have been rejected because was very low, insignificant variables and Non-compliance with the methodology. For comparison CobDouglas and transcendental production functions and to choice the more appropriate Model, F test was used as follows:
Calculated F (1.536) is less than critical F (F0. 05 (6, 87) =2.25) at 5% level of significance, therefore Cob-Douglas production function is preferred.
Estimation of Cob-Douglas production function:
The cross-sectional data was used to estimate the Cob-Douglas production function. The estimation result of CobDouglas production function shows in Table 3 . 
Source: research findings
Now the econometric problems of regression like autocorrelation, multi co linearity, and heteroscedasticity and specification error of the model are considered. Auxiliary regression test was used for detection of multi co linearity in the model which it indicated that calculated F for all variables were significant at 1% level and it was less than critical F ( so there is no multi co linearity in the model. Heteroscedasticity is a problem in cross-sectional data. Arch and White test were used to detect hetroscedasticity which they confirmed that there is no heteroscedasticity in the model. For detection the existence of autocorrelation in the model, Durbin-Watson and LM test were used. DW, du and dl are 2.103, 1.726 and 1.628 respectively, 2 < 2.103 < 2.264 so there is no autocorrelation in the model at 5% level of significance. RESET Ramzi test was used for specification the mode. The calculated F equal 0.216 that rejected existence of error specification in the model. Determination coefficient of this model is 0.88 which shows 88 percent of Changes in the dependent variable has been explained by explanatory variables. The F of overall the regression is significant at 1% level of significance that indicated overall goodness of fit.
Estimation of Transcendental production function:
The estimation result of transcendental production function shows in Table 4 . 
Source: research findings
Now the econometric problems of regression like autocorrelation, multicolinearity, and heteroscedasticity and specification error of the model are considered. Auxiliary regression test was used for detection of multicolinearity in the model which it indicated that calculated F for all variables were significant at 1% level and it was less than critical F ( so there is no multicolinearity in the model. Heteroscedasticity is a problem in cross-sectional data. Arch and White test were used to detect heteroscedasticity which they confirmed that there is no heteroscedasticity in the model. For detection the existence of autocorrelation in the model, Durbin-Watson and LM test were used. DW, du and dl are 2.521, 1.784 and 1.34 respectively, 2 < 2.521 < 2.61 so there is no autocorrelation in the model at 5% level of significance. RESET Ramzi test was used for specification the mode. The calculated F equal 1.458 that rejected existence of error specification in the model. The result of histogram normality showed that JB is 1.54 which accepted normality of error term. Determination coefficient of the model is 0.87 which shows 87 percent of Changes in the dependent variable has been explained by explanatory variables. The F of overall the regression is significant at 1% level of significance that indicated overall goodness of fit.
Elasticity of production:
After selection Cob-Douglas production function as the suitable function, is calculated Elasticity of production as follows:
The variables of this function were used as logarithm form, thus the coefficient of each variables are elasticity of its variable. The result of Wald test showed that there is increase of Returns to scale in walnut orchards of Hamadan, Fars and Semnan provinces. Therefore Returns to scale is 1.226 means Increase of one percent of all production factors simultaneously causes 1.226 present increases in product. The Cob-Douglas and transcendental production functions were estimated. But Cob-Douglas production function selected as the most appropriate model to analyze the walnut production function. The result of this study showed that Walnut growers have used the factors of production in the second area of production. The Findings also showed that the elasticity of factors production such as Zulonfloo poison, labor, machinery, Iron fertilization, water and acreage were 0.810, 0.169, 0.097, 0.212, 0.158 and 0.093 respectively. Finally, the result of Wald test showed that there is an increase of Returns to scale (IRS) in walnut orchards of Hamadan, Fars and Semnan provinces.
Population growth, change of consumption habits, increase of daily consumption and its diversity has impact on increase of agricultural production. Therefore quantitative analysis of production through amount of optimum factors production in agriculture is major agricultural policies which it can increase production by ideal consumption of accessible sources.
